I. INTRODUCTION
This special issue focuses on acoustic localization and various methods for estimating the direction, range, and character of a sound source using one or many sensors. The outputs of acoustic sensors are typically processed to determine the presence (detection), location (localization), type (classification), and trajectory (tracking) of an acoustic source or scatterer, often abbreviated DLCT.
Source localization can be problematic when multipath arrivals are present or when the properties of the sound propagation medium that determine the speed and direction of sound travel vary in space and time. Uncertain knowledge of the sound propagation environment or sensor positions can lead to degraded performance in source localization or undue confidence in regions of certainty. In addition, the presence of background noise and interference from other sources can adversely affect localization of an acoustic source. Finally, relative motion between the source and the sensor can result in decorrelation of the signal arrivals, which biases source position estimation. These are particularly challenging issues in the area of underwater acoustics.
II. BIOACOUSTICS AND SOURCE LOCALIZATION
This special issue explores both the signal processing pathways of animals for acoustic localization and also how sound can be used to discern their behavior and numbers. The use of mammal vocalizations and bird soundings has been critical in animal surveys, and this special issue presents advances on this front. Bird localization in the wild and in sanctuaries is a pressing need, and in this special issue Ollivier et al. (2019) provide a novel method for nonintrusively conducting a bird census by using direction of arrival (DOA) via a generalized cross correlation with phase transform. Abadi et al. (2019) use an array of four microphones as a non-intrusive automated means to observe crow vocal behavior in pre-roost aggregations in the absence of human observers.
Localizing and tracking vocalizing marine mammals continues to be a vital area of research. Hendricks et al. (2019) discuss the deployment of a large aperture hydrophone network in the waters of British Columbia, Canada, in order to accurately localize diverse species of whales in a refractive ocean environment. exploit wavefront curvature for high precision acoustic localization of dolphins in ocean environments for the purpose of minimizing range bias error. Menze et al. (2019) take advantage of sound energy from marine mammal populations vocalizing over extended periods of time in quasicontinuous choruses. Their approach to estimate animal distributions uses chorus recordings from very sparse unsynchronized arrays in ocean areas that are too large or remote to survey with traditional methods. Last, Christensen-Dalsgaarda and Manley (2019) provide an overview of the directionality of the lizard ear.
III. SOURCE LOCALIZATION IN WATER AND OTHER DENSE MEDIA
This special issue features a number of approaches to the localization of sound sources in underwater environments. Geroski and Dowling (2019) extend the measured frequency difference autoproduct approach with a composite mode-ray replica and apply the method to source localization in the Philippine Sea. Yang (2019) presents results using range-averaged mode wavenumbers and depth functions estimated from a vertical line array by synthetic beamforming using Doppler shift as a reference. Wu et al. (2019) identify general characteristics of methods to estimate the absolute range between an acoustic transmitter and a receiver in the deep ocean from three days of the PhilSea10 experiment a) Electronic mail: pgendron@umassd.edu data. Acoustic localization is also used for navigation through underwater environments. Dubrovinskaya et al. (2019) estimate the trajectory of an autonomous underwater vehicle via a single passive receiver without any anchor nodes or receiving arrays, and with only the help of a sequence of known acoustic signals emitted by the AUV.
Neural networks are also employed for underwater acoustic localization. apply a convolutional neural network to the cepstral domain representation of broadband acoustic signals for the purpose of singlesensor acoustic localization of a transiting broadband source in very shallow water. Yangzhou and Ma (2019) verify the capability of a deep neural network for source localization through a set of numerical simulations before conducting demonstrations in a very shallow water tank with acoustically reflective walls.
The Bayesian paradigm continues to show efficacy for underwater acoustic localization (Barros and Gendron, 2019) . In this special issue, Michalopoulou et al. (2019) demonstrate both coherent and incoherent localization and detection through matched-field processing with the source spectrum being treated as an unknown parameter jointly estimated in the localization/detection process.
Active systems for acoustic source localization, whether dedicated or opportunistic, can be used for underwater water localization where conventional Global Positioning System (GPS) navigation aids are not available. The "spiral wave" transduction concept is exploited by Dzikowicz et al. (2019) , where it is demonstrating that relative azimuth can be estimated with a single hydrophone element. Range is given by time-of-flight, and the azimuthal direction is ascertained by computing the phase difference between the reference and spiral echoes across a range of frequencies on a single receiver channel. Gallimore et al. (2019) self-localize an autonomous underwater vehicle by exploiting intermittent acoustic communication transmissions received from a set of sources.
An application for the localization and behavior monitoring of domestic fish in a tank is provided by Novak et al. (2019) . The approach provides tools for bioacoustic studies for the determination of the causes of sound production. In the arena of ultrasonic imaging, Bilodeau et al. (2019) present a method of time domain imaging of extended transient noise sources. They employ the phase coherence principle and Tikhonov regularization to improve imaging.
IV. SOURCE LOCALIZATION IN AIR
The ability to localize sound sources in air is an essential one for humans, and many other mammals also depend on exploitation and localization of sound. Dagallier et al. (2019) provide a method to improve the localization of artillery shots using distributed acoustic sensors. Chardon (2019) proposes an efficient method for the joint localization of sources and the estimation of the covariance of signals based on a greedy dictionary approach. Experiments in an anechoic chamber involving correlated sources or reflectors show the ability of the method to locate and identify physical and mirror sources. Gao and Chen (2019) are interested in multiple source DOA estimation using a spherical microphone array, as applied to speech.
In air acoustics also continues to be an interesting area for the development of practical methods for human risk reduction. Madhu et al. (2019) provide a method for automatic acoustic monitoring of automobile braking systems. Distributed microphone arrays capture the spatial characteristics of the sound field in the complex and time-varying propagation environment of a vehicle. Azimi-Sadjadi et al. (2019) consider the problem of locating ground vehicles using their acoustic signatures, as recorded by unattended passive acoustic sensors. Groves et al. (2019) provide a nondestructive testing method for locating and characterizing features and defects in gas-filled objects, such as tubes, pipes, and ducts, using acoustic pulse reflectometry.
Bayesian methods appear again in the field of air acoustics. Finding the DOA of sound sources in highly echoic environments is a challenging problem that Landschoot and Xiang (2019) address with model based Bayesian DOA analysis. Antoni et al. (2019) provide a computational Bayesian approach with a Gibbs sampler operating directly on the array cross-spectral matrix to provide a reconstruction of the sound sources with the aim to account for uncertainties in the microphone positions. This, in turn, reinforces the regularization of the inverse problem.
